Objective: To review our institutional experience of patients with locally advanced squamous cell carcinoma of the head and neck (SCCHN) and N2-N3 neck disease with respect to neck recurrence after chemoradiation without planned neck dissection (ND).
T HE MANAGEMENT OF LOcally advanced squamous cell carcinoma of the head and neck (SCCHN) has evolved during the past 2 decades so that concurrent chemotherapy and irradiation are considered the standard of care in most centers. 1, 2 Historically, when radiation alone was used as the primary treatment, planned neck dissection (ND) for the N2-N3 neck was routinely used 3 owing to the poor control rates for advanced neck disease when using radiation alone.
After the adoption of concurrent chemoradiation schedules, the role of ND for the N2-N3 neck has become controversial. Some authors still advocate planned ND, 4, 5 and others have adopted a watchful waiting approach, proceeding only when and if there is clinical suggestion of residual tumor in the neck. 6, 7 The purpose of this article is to retrospectively review our institutional experience in the management of the N2-N3 neck after chemoradiation for locally advanced SCCHN.
METHODS
Inclusion criteria were locally advanced SCCHN and N2-N3 neck disease. Between September 1, 2000, and December 31, 2003 , 80 patients with biopsy-proven SCCHN were treated with concurrent chemoradiation at the Tom Baker Cancer Centre. Of these, 60 patients had N2 or N3 neck disease according to the American Joint Committee on Cancer 1997 staging criteria. However, 6 patients were excluded from the analysis for the following reasons: 4 had neck nodal excision before chemoradiation and 2 had less than 6 months of follow-up (both died of intercurrent illnesses). The remaining 54 patients form the basis of this analysis. The primary tumor sites included the oropharynx, hypopharynx, and larynx. Patients with squamous cell cancer of neck nodes in level II or III and unknown primary sites were included if examination under anesthesia using biopsies, bronchoscopy, and chest radiography or chest computed tomography (CT) did not reveal the primary site and if neck nodes were the N2 or N3 category.
Characteristics of the 54 evaluable patients are listed in Table 1 . The ratio of male to female patients was 4 to 1. The most common primary tumor site was the oropharynx. All primary unknown cases had N2 neck disease. Twenty-two patients (41%) had T3 or T4 disease. The treatment regimen has been previously published. 8 Briefly, treatment consisted of conformal 3-dimensional radiation, 70 Gy given as 2 Gy daily for 7 weeks, with concurrent cisplatin, 20 mg/m 2 , given on days 1 to 4 of weeks 1 and 5. The primary tumor and any gross nodal disease greater than 2 cm received the total dose of 70 Gy. Intensity-modulated radiotherapy was not used. All the patients completed the planned 70 Gy of radiation. The median treatment duration was 50 days (range, 49-59 days). Thirty-six patients (67%) received the full 2 cycles of cisplatin chemotherapy, and 18 (33%) received 1 cycle.
RESPONSE EVALUATION
Response evaluation included physical examination, imaging, or both 4 to 6 weeks after treatment. Patients were classified as having either a complete response (CR) or an incomplete response (ICR). Posttreatment CT, magnetic resonance imaging, and posi-tron emission tomography (PET) were performed at the discretion of the treating oncologist. Salvage surgery of the primary site or neck was offered to patients with suspected residual disease after treatment. Patients obtaining a CR as determined by findings from physical examination, imaging, or both received no further treatment (ie, there was no planned ND). Follow-up assessments were performed every 1 to 2 months for the first year, every 2 to 3 months for the second year, every 4 to 6 months for the third year, and every 6 months thereafter.
STUDY END POINTS AND STATISTICS
The primary end points included overall survival and the presence or absence of neck recurrence. The secondary end points included disease-specific survival and locoregional recurrencefree survival. All the events were measured from the date of first treatment to the date of the recurrence or the date of the last follow-up visit. Survival rates were estimated using Kaplan-Meier statistical methods. 9 All the statistical analyses were performed using a software program (SPSS version 13.0 for Windows; SPSS Inc, Chicago, Illinois). For comparison of medians and means, the binary backward logistic regression statistic was used.
RESULTS

INITIAL RESPONSE TO CHEMORADIATION
The CR rate (no evident disease at the primary site or nodal regions) as noted by findings from physical examination, imaging, or both was 85% (46/54). Posttreatment imaging was performed in 17 patients (31%). Thirteen patients underwent CT, and 3 underwent PET and showed no residual disease. Computed tomography picked up 1 ICR. The remaining patients were deemed to have had a CR by findings from clinical examinations on subsequent follow-up visits. Of the 46 patients who had an initial CR, 3 (7%) experienced a delayed neck recurrence at a median of 15 months (range, 7-24 months) (Figure 1 ). All 3 of these patients had only clinical assessment after chemoradiation for CR. Therefore, their recurrence may be related to an inaccurate examination more than failure of a CR. These 3 patients underwent further investigations, including imaging and repeated examination of the primary site and neck area. Two of the 3 patients had recurrences in the neck area, and 1 had a recurrence in the primary site and the neck area. Only 1 patient proceeded to salvage neck surgery. This patient underwent a right modified radical ND and selective left ND. Pathologic examination of the right side of the neck showed extranodal disease, and the involved neck underwent repeated irradiation. Results for the left side of the neck were negative. This patient died of aspiration pneumonia 7 months after the repeated surgery. The second patient was initially lost to follow-up and returned at 10 months with an inoperable neck recurrence. The third patient had inoperable recurrences in the primary and neck areas. In summary, the negative predictive value (NPV) of a CR was 93% (true negative divided by the sum of true negative and false negative). This finding is consistent with a recent publication from the Cleveland Clinic that showed an NPV of 93% by physical examination alone. 10 An ICR to chemoradiation was noted in 15% of patients (8/54). Five of these 8 patients had an ICR of the primary site. Three patients with suspected positive neck nodes on initial follow-up physical examination with or without CT underwent selective unilateral ND and diagnostic imaging 2 to 4 months after chemoradiation. All 3 patients had pathologically negative specimens. Therefore, not all incomplete responders will have residual cancer in the neck. These 3 patients remain alive and without locoregional disease, but 1 has developed lung metastases. The remaining 5 patients with ICR did not undergo salvage surgery for the following reasons: ICR of the primary site and neck resulting in inoperability (n=3), concurrent distant metastases (n = 1), and medically unfit for operation (n = 1). All 5 patients subsequently died of their disease at a median of 10 months.
OVERALL AND DISEASE-SPECIFIC SURVIVAL
Median follow-up for living patients was 35 months (range, 8-58 months). Kaplan-Meier actuarial 2-year overall survival for the entire cohort was 82% (Figure 2 ).
Those who had an initial CR to therapy had better 2-year overall survival than their counterparts who did not (92% vs 25%; PϽ .001) (Figure 3) . Similarly, 2-year diseasespecific survival was higher in patients with CR compared with those with ICR (95% vs 33%; P Ͻ .001) (data not shown). Those who did not have an ND had similar 2-year survival compared with those proceeding to ND (82% vs 75%; P=.28).
ANALYSIS OF RECURRENT NECK DISEASE
Of the patients analyzed, 46 (85%) had no recurrent neck disease, whereas the remaining 8 patients (15%) had residual or recurrent neck disease. Several factors were analyzed retrospectively in this study to assess their association with the absence or presence of neck recurrence. Complete response, age, and initial Karnofsky Performance Status score showed significant associations in predicting residual or recurrent neck disease. The chance of recurrent neck disease in patients with a CR and those with an ICR was 9% and 63%, respectively (PϽ .001). Also, those without recurrent neck disease after treatment were younger than those with neck disease (median age, 53 vs 64 years; P =.01) and had a higher initial Karnofsky Performance status score (P=.048).
The following factors did not seem to predict recurrent neck disease: sex, T category, N category (N2a and N2b vs N2c and N3), primary site (oropharynx vs other), initial hemoglobin level, cycles of cisplatin chemotherapy received, largest nodal diameter, and whether ND was performed. Of the 5 patients with N3 neck disease analyzed, 3 had locoregional control and 2 had residual disease and were not salvageable with surgery.
PATTERNS OF RECURRENCE
The actuarial 2-year locoregional recurrence-free survival for the entire cohort was 83%. Those who obtained a CR had a significant improvement in 2-year locoregional recurrence-free survival compared with those who did not obtain a CR (95% vs 25%) (Figure 4) . At the last follow-up, 38 patients (70%) had no evidence of recurrence. Seven patients (13%) had locoregional recurrences without distant metastases. Four patients (7%) experienced locoregional and distant recurrences. Five patients (9%) had distant metastases without any locoregional recurrence.
COMMENT Neck dissection has traditionally played an important role in the treatment of patients with SCCHN with regionally advanced disease (N2-N3). Since the 1970s, planned ND combined with radiotherapy has been considered standard treatment. 5 However, as more effective chemoradiation regimens are used, the following question arises: Is routine planned ND still necessary for all patients with N2-N3 neck SCCHN after chemoradiation if a CR is achieved?
The goals of combined modality therapy are 2-fold: to increase cure rates and to preserve organ function. 11 Of the 43 patients with N2 neck disease who achieved a CR (3 patients with N3 neck disease also had a CR), only 3 subsequently experienced a locoregional relapse during median follow-up of 35 months. Therefore, one could argue that most patients who respond well to treatment would not receive any further benefit from having a planned ND. Comparison of this study with the literature suggests that the present survival rates are comparable with those of other series that included planned ND after CR ( Table 2) . For example, according to Brizel et al, 5 those who had a CR and a planned ND had overall and disease-free survival of 77% and 75%, respectively, at 4 years. In the present cohort, patients with a CR and no ND had 2-year overall survival of 81.7%. Other authors 6, 7, 12, 13, 15 concur with these findings that patients undergoing planned ND after chemoradiation did not positively influence overall or disease-specific survival. However, other researchers 5, 14, 16 would contend that planned ND is still necessary for advanced neck disease.
Several authors have concluded that conventional clinical and radiographic evaluation may not be an accurate predictor of pathologic response (overall accuracy, 54%-60%). 5, 14 In contrast, the present data show that a complete clinical or radiographic response was predictive of long-term locoregional control. Of the 46 patients with a CR and no planned ND, 2-year overall survival of 92% was achieved. The NPV was 93%. Three patients experienced a recurrence despite achieving a CR, and in only 1 of these patients was salvage surgery successful. These recurrences occurred as late as 24 months after treatment. A recent review of 550 patients with SCCHN treated at the University of Florida, Gainesville, has shown that a complete radiographic response on posttreatment CT had an NPV of 94%. 17 Much of the literature, including the study by Lavertu et al, 16 is in agreement that there is a need to find prognostic indicators of tumor response. Of several factors analyzed, CR, Karnofsky Performance Status score, and age showed some predictive value in this cohort. Younger patients (median age, 54 years) tended to have absence of neck disease after chemoradiation. This has not previously been reported in the literature. It has also been suggested that biological variables such as tumor oxygenation may predict clinical outcome. 18 This was not assessed in our patients.
Most patients with N2 neck disease achieving a clinical CR after chemoradiation did not experience neck recurrence despite the absence of a planned ND. No comments can be made about patients with N3 neck disease because there were only 5 patients in this category. A limitation of this retrospective study is that only 30% of the patients with a CR had imaging after treatment. However, there was sufficient follow-up in the remaining patients with CR to ensure that any recurrences would have been detected. In patients who experienced a neck recurrence, only a few could undergo salvage surgery. Perhaps if routine planned ND had been offered to all 46 patients achieving CR, fewer delayed neck recurrences would have occurred. However, approximately 12 patients would require additional treatment to benefit 1 patient, or a number-needed-to-treat ratio of 12:1.
Some medical centers advocate the use of posttreatment fludeoxyglucose F 18-PET in determining the presence or absence of residual disease. 19, 20 The technical and timing issues regarding the use of this modality in the assessment of treatment response in head and neck cancer have been comprehensively reviewed. 21, 22 Further prospective studies using this modality are required to assess its value in addition to clinical and conventional CT/ magnetic resonance imaging assessment. This may improve selection criteria for ND in patients with N2-N3 neck disease after chemoradiation. This trial is currently ongoing in the Ontario Cancer Oncology Group in Canada. 
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